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The Application of Groundwater Management Model Considering
preconsolidation - as an Example of Chuoshui River alluvial fan

Chuan-Yi Huang ' Yin-Lung Chang * and Tung-Lin Tsai *

ABSTRACT

Huang (2009), through the use of one-dimensional consolidation equation and response
matrix technique, the relationship between land subsidence and pumping rates is first derived.
Furthermore, in order to account for the effects of preconsolidation, the binary variables are
introduced into the derived equations which enable the determination of elastic or inelastic
consolidations due to groundwater pumping. Base on the derived equations, a groundwater
management model is developed to maximize total pumpage subject to the constraints that land
subsidence do not exceed the allowable values.

The proposed management model being verified is applied to Choshui alluvial fan located
in mid-west Taiwan which is facing serious land subsidence hazard due to groundwater
over-pumping. Several management scenarios have been considered based on the policy,
groundwater demand, and profile of land subsidence. The application results show that the
maximum total pumpage to all management scenarios considered could not achieve the annual
groundwater demands (Water Resources Planning Institute,Water = Resources
Agency,2007)[2]while reducing the land subsidence simultaneously, which indicate that the
Chuoshui River alluvial fan is still facing serious problem for groundwater overpumping.

Keywords: Groundwater Management ~ Land Subsidence ~ Preconsolidation ~ Optimization
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